Alfred implements functionality to analyze sequence alignments in a haplotyperesolved manner. As an example, we illustrate in Figure 2 a dotplot of the haplotype-specific consensus sequences derived from error-prone long reads of a heterozygous complex structural variant previously identified in Phase 3 of the 1000 Genomes Project [Sudmant et al., 2015] . We first split the long read data set into haplotype-specific BAM files using Alfred's split subcommand. This function takes a BAM file and a phased SNP backbone as input and then outputs two haplotype-specific BAM files. For each haplotype-specific BAM file, we then used Alfred's consensus function to collect all reads at a given alignment position to compute a haplotype-specific consensus sequence [Rausch et al., 2009] . The consensus computation has three processing steps: (1) Building of a multiple sequence alignment guide tree using pairwise overlap alignments with affine gap penalties [Gotoh, 1986] , (2) progressive alignment of all sequences along the guide tree, and (3) derivation of a consensus sequence from this multiple sequence alignment. Notably, the average sequencing error rate was 10.6% and 10.9% for the individual long reads in each of the two haplotypes. The consensus computation greatly improves this error rate to 3.5% and 3.8%. The two haplotype-specific consensus sequences can then be aligned using Alfred's pairwise alignment algorithm (pwalign subcommand). The pwalign command generates a linear alignment using dynamic programming, where the relative order of nucleotides in each sequence is preserved. Such an alignment is ideal for insertions and deletions but fails to capture more complex rearrangements such as inversions. To visualize complex rearrangements a classical dotplot can be used, and the dotplot of the haplotype-specific consensus sequences is shown in Figure 2 . chr1:81,192,686-81,197,874 Haplotype 1 Haplotype 2
Figure 2: Haplotype-specific dotplots: dotplot alignments of haplotype1 consensus sequence compared to the reference (left) and haplotype2 consensus sequence compared to the reference (right). In haplotype2 an inverted duplication occurred.
